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Aim: To analyse trends in HIV testing, serial HIV prevalence and HIV incidence among people who underwent
voluntary testing in a Center for AIDS Prevention in Valencia, Spain.
Methods: Open cohort study including all subjects who went to the Center for AIDS Prevention from 1988 to
2003. Information on sociodemographic variables and HIV test results was collected. Serial prevalence and
incidence rates were calculated, and joinpoint regression was used to identify changes in trends over time.
Results: 21 241 subjects were analysed; 67% men, 27% injecting drug users (IDUs), 43% heterosexuals and
13% men who have sex with men (MSM). From 1988 to 1990, IDUs accounted for 57% of clinic attenders,
decreasing to 14% by 1997–2003, accompanied by an increase in heterosexuals. Overall, HIV prevalence
for the whole period was 15%, dropping from 35% to ,10% after 1999 and to 3% by 2003, when HIV
prevalence was 26% in IDUs, 6% in MSM and 2% in heterosexuals. Total HIV incidence was 2.5%. From 1988
to 1990, HIV incidence ranged from 6% to 8%, and a gradual and progressive decline observed from 1990
onwards. From 1995 onwards, HIV incidence was ,2%. The highest incidence rate is seen in IDUs, 7–12% in
the first period and 4–5% at the end. Among MSM, a change in the decreasing trend is seen by 1998, and
increases in incidence are detected by 2002–3.
Conclusions: Serial HIV prevalence has markedly decreased from 1988 in all transmission categories,
although it is still high. With regard to HIV incidence, the drop has been marked too, although a worrying
increase, that requires further follow-up, has been detected in MSM in the past 2 years.

F
rom its start in the 1980s, the HIV epidemic has become
one of the most relevant public health problems world-
wide. In Spain, the epidemic has been characterised by

large numbers of HIV infected injected drugs users (IDUs),
although over the past few years the proportion of people
infected through sexual transmission seems to be steadily
increasing. However, little data are available on HIV infection
trends over time.

Similar to what had been reported in other industrialised
countries, the introduction of the highly active antiretroviral
treatment (HAART) in 1996 dramatically reduced the incidence
of AIDS and AIDS-associated mortality in Spain.1 2 This decline,
however, ceased by the year 2000, and a rebound in the number
of AIDS cases in men who have sex with men (MSM) was
noticed.3 AIDS registers have ceased to be adequate tools for
HIV surveillance since 1996, calling for the need to implement
appropriate systems to monitor HIV infection. Population-
based HIV registers are progressively becoming the best tool in
HIV surveillance in Europe, although in Spain, only 3 of the 17
autonomous regions have implemented a double information
system with data from both HIV infections and AIDS cases. The
three available HIV registers in Spain also show a steady
increase in the proportion of HIV infections acquired through
sexual transmission. Nevertheless, one of the best ways to
monitor the evolution of HIV infection is the measurement of
HIV incidence and serial prevalence of new HIV infections
among people with high-risk behaviours in well-characterised
cohorts over long periods of time.

In western Europe, diagnoses of HIV among people infected
through heterosexual contact increased between 1997 and
2002.4 This increase was also observed among MSM, a trend
that reversed the slow decrease observed during the preceding
years.5 Indeed, studies carried out in San Francisco, Amsterdam

and London6 7 identified increases in new HIV infections in
MSM, together with increases in rectal gonorrhoea and syphilis
outbreaks in the context of the HAART euphoria, which lead to
relaxation of safe sex practices. In Spain, only Del Romero et al8

have described an increase in HIV incidence in 2001 among
MSM in Madrid.

The Centers for AIDS Information and Prevention (CIPS)
were created in 1987 as open-access clinics to offer free and
confidential HIV testing and counselling. This allowed the
establishment of an information system, which enabled serial
HIV test results to be obtained.9 10 The aim of this study was to
analyse trends in HIV testing, serial HIV prevalence and HIV
incidence among people who underwent voluntary testing in a
CIPS in Valencia, Spain, from 1988 to 2003.

SUBJECTS AND METHODS
This study has been carried out in a CIPS in Valencia, whose
objective is to provide HIV information and counselling, free
and anonymous HIV testing as well as testing for hepatitis B
virus, hepatitis C virus, hepatitis A virus and syphilis. An open
cohort study was established to include all subjects who went
to this centre for voluntary HIV testing from 1988 to 2003. More
information about the cohort can be obtained elsewhere.9 A
soundex code constructed with the date of birth, sex, name and
surname initials was used to anonymously identify the
individual and link the subjects’ tests. Before HIV testing, a
personal face-to-face interview was carried out by health
professionals where information on different sociodemographic
variables and risk practices was collected. Clinic attenders

Abbreviations: IDU, injecting drug user; MSM, men who have sex with
men; HAART, highly active antiretroviral treatment; CIPS, Centers for AIDS
Information and Prevention
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receive pre-test and post-test information and counselling on
HIV preventive measures. Subjects are also offered vaccination
against hepatitis A virus and hepatitis B virus. Subjects who
report HIV transmission risk practices are invited to attend the
centre every 6 months. ELISA was used to determine the
presence of HIV antibodies, and western blot to confirm
positive results.

Transmission categories have been divided into three
mutually exclusive groups: IDUs, MSM and heterosexuals.
Separate analyses for these categories were carried out.

Statistical analyses
We considered those subjects who tested HIV positive on their
first visit to the CIPS to be HIV prevalent. We calculated the HIV
prevalence for each year to construct the serial HIV prevalence
for the study period. We considered those subjects who tested
HIV negative and had an HIV positive test in a subsequent visit
in 3 years from the last negative result to be incident. Only
negative tests carried out at CIPS were considered.
Seroconversion was imputed through the midpoint estimate
between the last HIV-negative and the first HIV-positive.

A description of the evolution of HIV serial prevalence by
transmission category and calendar year was carried out. Also,
the annual rates of HIV incidence were calculated, placing
identified seroconverters in the numerator, and the person’s
time at risk for seroconversion (follow-up time of subjects who
tested HIV-negative and had further visits to the CIPS) in the
denominator. For seroconverters, follow-up time was consid-
ered up to the date of estimated seroconversion.

After representing the HIV serial prevalence and incidence
rates, a ‘‘joinpoint’’ regression model was used to test for
marked changes in the trend of the series.11 A model in
logarithmic scale was used (ie, log prevalence = b6time)
assuming Poisson variation for incidence. The analyses started
with a minimum number of changes (eg, none) contrasting the
existence of one or more changes (up to 3). After identifying
the existence of a change in the trend, a segmented regression
was fit and the result of the best model was shown graphically
for all subjects and stratified by transmission category. For
calculating HIV serial prevalence and incidence, we used the
STATA V 8.0 programme, and the Surveillance Research
Program of the US National Cancer Institute software12 for
the joinpoint regression.

RESULTS
A total of 21 241 subjects aged .14 years underwent voluntary
HIV testing in the CIPS from 1988 to 2003. Of these, 27% (5705)
were IDUs, 43% (9221) were heterosexuals and 13% (2831)
were MSM. Overall, 67% were men (table 1). A marked
increase in the number of people undergoing testing over the
study period was observed. Around 600 people visited the CIPS
in 1988, increasing to 1500 in 1992. This testing pattern was
more or less maintained up to 1999 when the CIPS changed its
location, and the number of people undergoing testing per year
fell to 1200, increasing to 1300 by 2002–3. During 1988–90, the
percentage of IDUs was 57%, decreasing to 14% by 1997–2003.
This decrease in the percentage of IDUs was accompanied by an
increase in that of heterosexuals, which rose from 18% in 1988–
90 to 56% in 1997–2003. The proportion of MSM was relatively
stable over time (table 1). Distribution by age has remained
more or less constant throughout the 16 years, the largest
group being that of 26–35 years, accounting for 47% of the
people (table 1).

Overall, 3234 subjects had an HIV positive result, represent-
ing an HIV prevalence of 15% for the whole period. From 1988
to 1990, overall HIV prevalence was around 35%, decreasing
throughout the years, dropping to ,10% after 1999 and further

to 3% by 2003 (table 2). Despite the marked decrease in HIV
prevalence, IDUs still have a high HIV prevalence (26%, by
2003). The highest HIV prevalence in MSM was observed in
1990 (25%), dropping to ,10% by 1999 and to 6% in 2003. In
heterosexuals, HIV prevalence was clearly lower during all the
periods, being the highest (11%) in 1988 and 1991, and 2% in
2003 (table 2). A decrease in the overall HIV serial prevalence
during the period was observed, with a marked change in the
trend detected in 1990 (fig 1). No changes in the descending
trend were found when stratified analyses were carried out.

Of those subjects who tested HIV negative at first visit, 4424
(21%) came back for another HIV test; 38% among IDUs, 46%
among MSM and 22% among heterosexuals. Of those repeat
testers, 340 (7.7%) seroconverted during 13 761.184 persons-
years of follow-up, yielding an HIV incidence rate of 2.5%
(table 3). The highest incidence rate (from 6% to 8%) was
observed from 1988 to 1990. A strong decrease in HIV incidence
was observed from 1988 to 1995, followed by an attenuated
decline from 1995 onwards (fig 2). A marked change in the
slope of HIV incidence was observed after 1995, after adjusting
a joinpoint regression model. The highest incidence rates were
among IDUs and the lowest among heterosexuals (table 3 and
fig 2). No changes in trends were detected after adjusting
jointpoint regression models for either of these groups.

Among MSM, a decline in HIV incidence rates was observed
from the late 1980s onwards, similar to the trends in the other
groups. However, a significant change in the trend was detected
from 1998 onwards. After adjusting the jointpoint regression
model, a significant increase (p,0.05) in HIV incidence rates
was observed (fig 2).

DISCUSSION
We have shown how serial HIV prevalence in our setting has
markedly decreased from 1988 in all transmission categories,
although it is still high. This reduction is largely due to two
factors: the decrease in the number of IDUs who visit the CIPS
and the decrease in HIV prevalence in IDUs, which declined from
50% by 1988–90 to 26% by 2003. With regard to HIV incidence,
the drop has been very marked too, although a worrying increase
in new HIV infections was detected in MSM in 2002–3.

The number of people attending CIPS over the years has
gradually increased. Also, a significant change in the demo-
graphic profile of visitors has taken place. The number of IDUs,
the group with the highest HIV prevalence, has decreased
throughout the years, whereas the number of heterosexuals
coming for HIV testing and counselling has increased. These
are, in themselves, remarkable findings, as they highlight the
changes of the populations that perceive themselves at risk and
self-select themselves for HIV testing.

During the period analysed, total HIV serial prevalence
decreased drastically since the late 1980s. However, an
important testing bias must be taken into account, because
immediately after opening the CIPS (the first centres to offer
anonymous, free and confidential HIV testing), a large number
of undiagnosed HIV-infected people came for testing, resulting
in an artificially high initial HIV prevalence. Despite a decrease
in HIV prevalence in IDU from the 1980s to early 2000, it is
noteworthy that serial HIV prevalence in IDU is still extremely
high; indeed, around one in every four IDUs who come for
testing is HIV positive. The decrease in HIV prevalence observed
is most probably the result of the prevention efforts carried out
among drug users, such as harm-reduction interventions,
which include methadone administration and needle exchange
programmes.3 13 14 These programmes, together with health
promotion campaigns have also led to a reduction in the
number of new IDUs in Spain.3 13 15 Our data, nevertheless,
support the need to maintain and reinforce these programmes.
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Trends in total HIV incidence over time have been similar to
HIV serial prevalence, with a spectacular decrease from high
initial levels.9 16 However, we have detected a worrying increase
in HIV incidence in MSM in 2002–3, although caution is needed
in the interpretation of this increase and further follow-up will
confirm this trend. This increase could reflect either ineffective
HIV prevention messages caused by relaxing risk practices or
the use of HIV testing by people as a tool to measure risk.

Increases in new HIV infections and other sexually transmitted
diseases have been described in MSM in the HAART era in large
cities in Western countries.5 In Los Angeles and San Francisco,
an increasing number of cases of syphilis and other sexually
transmitted infections were reported among MSM in 2000. In
western Europe, diagnoses of HIV among MSM increased by
22% during 2001–2,4 a trend that reverses the slow descent
observed during the preceding years. Outbreaks of primary

Table 1 Descriptive characteristics of people who underwent voluntary testing in the Center
for AIDS Information and Prevention, Valencia, Spain, 1998–2003

Total 1988–90 1991–96 1997–2003
(n = 21241) (n = 2927) (n = 9158) (n = 9156)

Sex
Male 14196 (67%) 2034 (70%) 6260 (68%) 5902 (65%)
Female 7045 (33%) 893 (30%) 2898 (32%) 3254 (35%)

Age group (years)
15–25 6970 (33%) 1102 (38%) 3055 (33%) 2813 (31%)
26–35 10000 (47%) 1436 (49%) 4356 (48%) 4208 (46%)
.35 4271 (20%) 389 (13%) 1747 (19%) 2135 (23%)

Transmission category
IDU 5705 (27%) 1664 (57%) 2777 (30%) 1264 (14%)
MSM 2831 (13%) 279 (10%) 1307 (14%) 1245 (14%)
HT 9221 (43%) 532 (18%) 3570 (39%) 5119 (56%)
Other 3484 (17%) 452 (15%) 1504 (17%) 1528 (16%)

HT, heterosexual; IDU, injecting drug user; MSM, men who have sex with men.
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Figure 1 Trends in HIV prevalence by transmission category of people who underwent voluntary testing in the Center for AIDS Information and Prevention,
Valencia, Spain, between 1988 and 2003. Jointpoint regression model fitted.
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Table 2 HIV serial prevalence by calendar and transmission category of people who underwent voluntary testing in the Center for
AIDS Information and Prevention, Valencia, Spain, 1988–2003

Year

Total* IDU MSM HT

HIV+
Prevalence
(%; 95% CI) HIV+

Prevalence
(%; 95% CI) VIH+

Prevalence
(%; 95% CI) VIH+

Prevalence
(%; 95% CI)

1988 234 34 (30 to 38) 207 52 (47 to 57) 11 16 (7 to 25) 15 11 (6 to 16)
1989 265 32 (29 to 35) 234 53 (48 to 58) 17 21 (12 to 30) 10 6 (2 to 10)
1990 445 36 (33 to 39) 398 55 (51 to 59) 27 25 (17 to 33) 14 7 (3 to 11)
1991 393 28 (26 to 30) 327 47 (43 to 51) 28 18 (12 to 24) 35 11 (8 to 14)
1992 317 21 (19 to 23) 239 45 (41 to 49) 36 16 (11 to 21) 30 6 (4 to 8)
1993 265 17 (15 to 19) 189 43 (38 to 48) 44 17 (12 to 22) 25 4 (2 to 6)
1994 219 14 (12 to 16) 150 4 (35 to 45) 37 15 (11 to 19) 29 4 (2 to 6)
1995 206 13 (11 to 15) 139 41 (36 to 46) 22 10 (6 to 14) 35 5 (3 to 7)
1996 204 12 (10 to 14) 144 36 (31 to 41) 23 11 (7 to 15) 33 4 (3 to 5)
1997 166 1 (9 to 11) 118 31 (26 to 36) 21 10 (6 to 14) 25 4 (2 to 6)
1998 177 11 (9 to 13) 105 34 (29 to 39) 32 15 (10 to 20) 35 5 (3 to 7)
1999` 46 5 (4 to 6) 28 19 (13 to 25) 6 5 (1 to 9) 9 2 (1 to 3)
2000 69 6 (5–7) 47 29 (22 to 36) 8 6 (2 to 10) 14 2 (1 to 3)
2001 63 5 (4–6) 28 23 (16 to 30) 17 11 (6 to 16) 17 2 (1 to 3)
2002 51 4 (3–5) 16 19 (11 to 27) 8 4 (1 to 7) 26 3 (2 to 4)
2003 48 3 (2–4) 19 26 (16 to 36) 12 6 (3 to 9) 17 2 (1 to 3)

HT, heterosexual; IDU, injecting drug user; MSM, men who have sex with men.
* Includes IDU, MSM, HT and Other categories.
`This year CIPS remained closed last quarter.
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Figure 2 Trends in HIV incidence rates (6100 person-years) by transmission category of people who underwent voluntary testing in the Center for AIDS
Information and Prevention, Valencia, Spain, 1988–2003. Jointpoint regression model fitted.
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syphilis were reported in the UK in 2002.8 In Madrid, increases
in HIV incidence were also detected in MSM attending a large
HIV/STD clinic in 2000.8 Among the reasons proposed to explain
these data, ‘‘prevention fatigue’’ and ‘‘confidence excess’’ have
been put forward, as a result of the better survival expectations
derived from antiretroviral treatments.4 7 It is essential to
enhance programmes dealing with this worrying increase.

The HIV epidemic is affecting new population segments, with
a growing proportion of people infected through unprotected
heterosexual sex. In western Europe, an increasing trend of
new diagnoses of HIV in heterosexuals has been observed, with
important proportions occurring among migrants or ethnic
minorities.4 Our data do not support these observations, as
decreases in both HIV prevalence and HIV incidence among
heterosexuals are observed. Data about country of origin were
not available for the whole period, as the arrival of migrants to
Spain took place in the late 1990s. Collecting this information
began in 2001. These reported trends are probably explained by
the changes in the profile of heterosexuals taking up testing in
the CIPS, indicating an increase in the risk perception of this
group of the population.

This study has some inherent limitations resulting from the
selection biases operating in the population volunteering for
HIV testing. These figures reflect results from voluntary HIV
tests of people with, presumably, risk practices. The testing bias,
which could explain the high initial HIV first-time prevalence
has already been mentioned. It is important to highlight that
the CIPS was a pioneer centre in Valencia, the first to offer free
and anonymous voluntary HIV tests, and that until the mid-
1990s, most IDUs undergoing drug detoxification went there
for HIV testing. From the mid-1990s onwards, as other HIV
testing units appeared,17 this referral pattern became less
marked. Despite these changes, the stable structure of the
CIPS enables us to infer that the described trends reflect the
closest picture of the changes in HIV epidemiology in the
population which perceives itself at risk and that takes up
voluntary HIV tests in our community.18

In summary, we have described important declines in serial
HIV prevalence from 1988 to 2003 in all transmission
categories. Despite this decrease, high HIV prevalence is still
seen in IDUs. More worrying, however, is the apparent increase
in HIV incidence observed in MSM in 2002–3, which requires
follow-up to confirm trends. It is still essential to link

surveillance with preventive actions to reduce HIV transmission
in the community.
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